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EXECUTIVE SUMMARY 

A Pre-Demolition Survey (PDS) was performed to enable compliant disposition and 
waste management of Building 884. Because this Type 1 building will be demolished, 
the characterization was performed in accordance with the Pre-Demolition Survey Plan 
(MAN-1 27-PDSP) to supplement the Reconnaissance Level Characterization of this 
Type 1 facility. Building surfaces characterized as part of this PDS included the walls, 
ceilings, and roofs. Environmental media beneath and surrounding the facilities were not 
within the scope of this PDS and will be addressed using the Soil Disturbance Permit 
process and in compliance with RFCA. 

This PDS encompassed both radiological and chemical characterization to enable 
compliant disposition and waste management pursuant to the D&D Characterization 
Protocol (MAN-077-DDCP). The characterization built upon physical, chemical and 
radiological hazards identified in the facility-specific Historical Site Assessment Report 
and Reconnaissance Level Characterization Report. 

Results indicate that no radiological or chemical contamination exists in excess of the 
PDSP unrestricted release limits. Because building 884 functioned as RCRA Unit 13, it 
will be closed under Clean Closure Option 1 of the RFCA RSOP for Facility Component 
Removal. Any potentially PCB-containing fluorescent light ballast and hazardous waste 
items (e.g., mercury thermostats, fluorescent light bulbs, mercury vapor light bulbs, 
mercury-containing gauges, circuit boards, leaded glass, and lead-acid batteries) were 
previously removed from the building and therefore, do not impact decontamination and 
decommissioning activities. 

Based upon this PDSR, the Building 884 structure can be demolished and the waste 
managed as PCB Bulk Product waste or as sanitary waste, and the concrete can be used 
for backfill on-site per the RFCA RSOP for Recycling Concrete. To ensure that the 
facility remains free of contamination and that PDS data remain valid, isolation controls 
have been established, and the area has been posted accordingly. 
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1 INTRODUCTION 

A Pre-Demolition Survey (PDS) was performed to enable compliant disposition and 
waste management of Building 884. Because this Type 1 building will be demolished, 
the characterization was performed in accordance with the Pre-Demolition Survey Plan 
(MAN-1 27-PDSP) to supplement the Reconnaissance Level Characterization of this 
Type 1 facility. Building surfaces characterized as a part of this PDS included walls, 
ceilings and roofs. Environmental media beneath and surrounding the facilities were not 
within the scope of this PDS and will be addressed using the Soil Disturbance Permit 
process and in compliance with RFCA. 

As part of the Rocky Flats Environmental Technology Site (RFETS) Closure Project, 
numerous facilities will be removed. Among these is Building 884. The location of this 
facility is shown in Attachment A, Facility Location Map. This facility no longer 
supports the RFETS mission and will be removed to reduce Site infrastructure, risks 
andor operating costs. 

Before this Type 1 facility can be demolished, the Data Quality Objectives (DQOs) for a 
Pre-Demolition Survey (PDS) must be satisfied; this document presents the PDS results 
for Building 884. The PDS was conducted pursuant to the Decontamination and 
Decommissioning Characterization Protocol (MAN-077-DDCP) and the Pre-Demolition 
Survey Plan for D&D Facilities (MAN-127-PDSP). The PDS is built upon physical, 
chemical and radiological hazards identified in the facility-specific Historical Site 
Assessment Report and Reconnaissance Level Characterization Report. 

1.1 Purpose 

The purpose of this report is to communicate and document the results of the B884 PDS 
effort. A PDS is performed prior to building demolition to define the final radiological 
and chemical conditions of a facility. Final conditions are compared with the release 
limits for radiological and non-radiological contaminants. PDS results will enable project 
personnel to make final disposition decisions, develop related worker health and safety 
controls, and estimate waste volumes by waste types. 

1.2 Scope 

This report presents the final radiological and chemical conditions of Building 884. 
Environmental media beneath and surrounding the facilities are not within the scope of 
this PDSR and will be addressed using the Soil Disturbance Permit process and in 
compliance with RFCA. 

1.3 Data Quality Objectives 

The Data Quality Objectives (DQOs) used in designing this PDS were the same DQOs 
identified in the Pre-Demolition Survey Plan for D&D Facilities (MAN-127-PDSP). 
Refer to section 2.0 of MAN-127-PDSP for these DQOs. 
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2 HISTORICAL SITE ASSESSMENT 

A Facility-specific Historical Site Assessment (HSA) and a Reconnaissance Level 
Characterization (RLC) was conducted to understand the facility history and related 
hazards. The HSA consisted of facility walkdowns, interviews, and document review, 
including review of the Historical Release Report, and were used to design the RLC. The 
Building 884 RLC was performed in FY 2002 as part of Area 1, Group 13 RLCR (Refer 
to Reconnaissance Level Characterization Report for Area I ,  Group 13 Facilities, April 
3,2002, Rev. 0). Based on the RLC results, B884 was classified as a Type 1 facility, and 
therefore, PDS characterization was required before demolition of the facility. This 
report documents the results of that PDS. The HSA and RLC results were used to 
identifi PDS data gaps and needs, and to develop radiological and chemical PDS 
characterization packages. HSA and RLC documentation are located in the RISS 
Characterization Project files. 

3 RADIOLOGICAL CHARACTERIZATION AND HAZARDS 

Building 884 was characterized for radiological hazards per the PDSP. Radiological 
characterization was performed to define the nature and extent of radioactive materials 
that may be present on the facility surfaces. Measurements were performed to evaluate 
the contaminants of concern. Based upon a review of historical and process knowledge, 
building walk-downs, and MARSSIM guidance, a Radiological Characterization Plan 
was developed during the planning phase that describes the minimum survey 
requirements (refer to the RISS Characterization Project files for the Building 884 
Radiological Characterization Plan). Two radiological survey unit packages were 
developed: B884-A-001 for the B884 interior and G13-B-002 for the B884 exterior 
(B884 exterior was surveyed per PDS requirements as part of the Group 13 RLCR). 
Individual radiological survey unit packages are maintained in the RISS Characterization 
Project files. 

Building 884 survey unit packages were developed in accordance with Radiological 
Safety Practices (RSP) 16.0 1, Radiological Survey/Sampling Package Design, 
Preparation, Control, Implementation and Closure. Total surface activity (TSA), 
removable surface activity (RSA), and scan measurements were collected in accordance 
with RSP 16.02 Radiological Surveys of Surfaces and Structures. Radiological survey 
data were verified, validated and evaluated in accordance with RSP 16.04, Radiological 
Survey/Sample Data Analysis. Quality control measures were implemented relative to 
the survey process in accordance with RSP 16.05, Radiological Survey/Sample Quality 
Control. Radiological survey data, statistical analysis results, survey locations, and 
radiological scan maps are presented in Attachment B, Radiological Data Summary and 
Survey Maps. 

I i 
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B884 Interior (Survey Unit B884-A-001) 
Prior to the PDS, the building was stripped of equipment. The interior was classified as a 
MARSSIM Class 2 Survey Unit. A total of 49 TSA measurements (16 systematically 
grid, 15 pre media sampling, 15 post media sampling and 3 QC) and 46 RSA 
measurements (1 6 systematically grid, 15 pre media sampling, 15 post media sampling) 
were taken and scan surveys performed. 15 media samples were collected and analyzed 
using the Canberra ISOCS System. Alpha scan surveys of 100% of interior floor (1 11 m2 
minimum), 50% of the lower wall (<6 ft) surfaces (42 m2 minimum) and 10% of the 
upper wall (>6 ft) and ceiling surfaces (20 m2 minimum) at biased locations were 
performed. None of the measurements, scans, or media samples indicated elevated 
activity above applicable DCGL values. Radiological survey data, statistical analysis 
results, survey locations, radiological scan maps and gamma spectroscopy results are 
presented in Attachment B, Radiological Data Summary and Survey Maps. 

B884 Exterior (Survey Unit G13-B-002) 
The B884 exterior was classified as a MARSSIM Class 3 Survey Unit. The radiological 
surveys were performed to PDS criteria as part of the Area 1 , Group 13 RLCR, Dated 
April 2002. A total of 15 TSA measurements (1 5 random, 2 QC) and 15 RSA 
measurements (1 5 random) were taken, and alpha scan surveys of 5% of the exterior 
surfaces (3 1 m2 minimum) at biased locations were performed. None of the 
measurements or scans indicated elevated activity above applicable DCGL values. The 
exterior surfaces of B884 are acceptable for unrestricted release. Refer to Attachment B, 
Radiological Data Summary and Survey Maps for survey data, statistical analysis results, 
survey locations and radiological scan maps. 

4 CHEMICAL CHARACTERIZATION AND HAZARDS 

Building 884 was characterized for chemical hazards per the PDSP. Chemical 
characterization was performed to determine the nature and extent of chemical 
contamination that may be present on, or in the facility. Based upon a review of 
historical and process knowledge, visual inspections, and PDSP DQOs, additional 
sampling needs were determined. A Chemical Characterization Plan was developed 
during the planning phase that describes sampling requirements and the justification for 
the sample locations and estimated sample numbers. The contaminants of concern were 
asbestos and beryllium. Refer to Attachment C, Chemical Summary Data and Sample 
Maps, for details on sample results and sample locations. Isolation control postings are 
displayed on affected structures to ensure no hazardous materials are introduced. 
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4.1 Asbestos 

A survey of building materials suspected of containing asbestos was conducted in 
Building 884 in accordance with the RLCR for Group 13 dated April 3,2002. A 
CDPHE-certified asbestos inspector conducted the inspections and sampling in 
accordance with the Asbestos Characterization Protocol, PRO-563-ACPR, Revision 1. 
Building materials suspected of containing asbestos were identified for sampling at the 
discretion of the inspector. After visual and tactile inspections of Building 884, all 
building materials suspected of containing asbestos were sanipled, and all bulk sample 
results were ‘%one Detected.” On this basis, no additional Asbestos sampling was 
performed as part of this PDS. RLC Asbestos laboratory sample data and location maps 
are contained in Attachment C, “Chemical Data Summaries and Sample Maps.” 

- 

4.2 Beryllium (Be) 

A beryllium survey was conducted in Building 884 as part of the Group 13 RLCR. 
Random and biased sampling was performed in Building 884, and all RI,C beryllium 
smear results were less than the investigative limit of 0.1 pg/l oocm2 Refer to 
Attachment C, “Chemical Data Summaries and Sample Maps). Based on the analysis of 
radiological, chemical, and physical hazards, Building 884 was classified as a RFCA 
Type 1 facility. Because waste drum storage prevented complete beryllium sampling of 
the concrete floor in Building 884 during the RLC, additional biased beryllium sampling 
was performed after the drums were removed. As a result, thirteen (1 3) biased beryllium 
samples were collected on the underlying surfaces where the drums had been stored as 
part of this PDS. The smear samples were collected in accordance with the PDSP and the 
Beryllium Characterization Procedure, PRO-536-BCPR, Revision 0, September 9, 1999. 

All beryllium smear sample results from Building 884 taken during this PDS and the 
RLC were less than the investigative limit of 0.1 pg/l OOcm2. Both PDS and RLC 
beryllium laboratory sample data and location maps are contained in Attachment C, 
“Chemical Data Summaries and Sample Maps.” 

4.3 

Based on the HSAR for Group 13 facilities, interviews, facility walkdowns and a review 
of historical WSNC processes, Building 884 operated as RCRA Unit 13 and stored non- 
liquid RCRA wastes. Because there were never any spills in Building 884, RCRA Unit 
13 will be closed under Clean Closure Option 1 of the RFCA RSOP for Facility 
Component Removal. A visual inspection of the empty building by RISS Environmental 
Compliance personnel verified the absence of hazardous waste stains and/or residuals on 
the walls, interior surface of the roof and concrete pad. Therefore, RCWCERCLA 
contamination is not a concern, and samples were not taken as part of this PDS. 

The building may have contained some RCRA regulated items, such as mercury 
thermostats, fluorescent light bulbs, mercury vapor light bulbs, mercury containing 
gauges, circuit boards, and lead-acid batteries. However, these items have been removed 
and will be managed in accordance with the Colorado Hazardous Waste Act. 

RCWCERCLA Constituents [including metals and volatile organic 
compounds (VOCs)] 
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4.4 Polychlorinated Biphenyls (PCBs) 

Based on the HSAR for Group 13 facilities, interviews, facility walkdowns and a review 
of historical WSRIC processes, Building 884 does not have a history of PCB use or 
storage. 

Based on the age of B884, paints used on the facility may contain PCBs; and therefore, 
painted surfaces will be managed as PCB Bulk Product Waste. Painted concrete surfaces 
can be used as backfill on site in accordance with approval received from EPA in 
November 2001 (letter from K. Clough, US EPA Region 8, to J. Legare, DOE RFFO, 
8EPR-F, Approval of the Risk-Based Approach for Polychlorinated Biphenyls (PCB)- 
Based Painted Concrete), provided the concrete meets the unrestricted-release criteria 
outlined in the Concrete Recycling RSOP. 

The facility may have contained PCB fluorescent light ballast, however, all PCB ballast 
have been removed from the facility and will not impact decontamination and 
decommissioning activities. 

5 PHYSICAL HAZARDS 
Physical hazards associated with Building 884 consists of those common to standard 
industrial environments, and include hazards associated with energized systems, utilities, 
and trips and falls. There are no unique hazards associated with the facility. The facility 
has been relatively well maintained and is in good physical condition, and therefore, does 
not present hazards associated with building deterioration. Physical hazards are 
controlled by the Site Occupational Safety and Industrial Hygiene Program, which is 
based on OSHA regulations, DOE orders, and standard industry practices. 

6 DATA QUALITY ASSESSMENT 
Data used in making management decisions for decommissioning of Building 884, and 
consequent waste management, are of adequate quality to support the decisions 
documented in this report. The data presented in this report (Attachments B and C) were 
verified and validated relative to DOE quality requirements, applicable EPA guidance, 
and original project DQOs. 

In summary, the Verification and Validation (V&V) process corroborates that the 
following elements of the characterization process are adequate: 
+ the number of samples and surveys; 
+ the types of samples and surveys; 
+ the sampling/survey process as implemented “in the field”; and 

the laboratory analytical process, relative to accuracy and precision considerations. 

Details of the DQA are provided in Attachment D. 
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The demolition and disposal of Building 884 will generate a variety of wastes. Estimated 
waste types and waste volumes are presented below. All wastes can be disposed of as 
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have been removed and managed pursuant to Site PCB and waste management 
procedures. All concrete surfaces can be used as backfill onsite in accordance With the 
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Facility Concrete Wood Metal Corrugated 
(cuff) (cuff) (cuff) SheetMetal 

(cu ft) 

884 1600 30 600 1300 

Wall ACM Other 
Board (cuff) Waste 
(cu ff) (cu ft) 

0 0 None 

8 FACILITY CLASSIFICATION AND CONCLUSIONS 

Based on the analysis of radiological, chemical and physical hazards, Building 884 is 
classified as an RFCA Type 1 facility pursuant to the WETS Decommissioning Program 
Plan (DPP; K-H, 1999). Building 884 possesses no radiological or chemical 
contamination in excess of the PDSP unrestricted release limits. PCB ballast and 
hazardous waste items have been removed and disposed of in compliance with 
Environmental Protection Agency @PA) and Colorado Department of Public Health and 
Environment (CDPHE) regulations. 

The PDS for Building 884 was performed in accordance with the DDCP and PDSP, all 
PDSP DQOs were met, and all data satisfied the PDSP DQA criteria. Environmental 
media beneath and surrounding the facilities will be addressed at a future date using the 
Soil Disturbance Permit process and in compliance with RFCA. To ensure that Building 
884 remains free of contamination and that PDS data remain valid, isolation controls 
have been established, and the facilities are posted accordingly. 
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SURVEY UNIT B884-A-001 
TSA - DATA SUMMARY 

Manufacturer: 

Model: 

Instrument Iwt: 

N.E.Tsb N.E.Tecb 

DP-6 DP-6 

I 2 

I Serial#: I 1366 I 394 I 
Cal Due Date: 

Analysis Date: 

Alpha Eff. (dd): 

2/M13 1/12/03 

10129m2 lar19/02 

0.203 0.2u 

Alpha Bkgd (cpm) 

Sample l i m e  (min) 

J A B  Time (min) 

I I MDC(dpm/100em2) I 48.0 

2 4.0 

1.5 1.5 

1.5 1.5 

48.0 

8 

9 

10 

I 1  

I 

2 I O  444 6 26.7 16.0 

I 7.3 36.0 3.3 16.3 7.6 

2 6 26.7 6.7 29.8 -1.7 

I 3.3 16.3 5.3 26.1 -12.1 
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Number (cpm) (dpm/lOOemZ) (dpnd100cmZ)” (dpnd100em2) 
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12 
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SURVEY UNIT 5884-A-00 1 
RSC - DATA SUMMARY 

Manufacturer: 

Model: 

Eberline M i n e  Eberline Eberline I I 
Sac4 Sac4 Sac4 I Sac4  

Instrument ID# 5 6 7 

Serial #: 

Cal Due Date: 

959 966 963 952 

1/18/03 11/6/02 1/3/03 1/31/03 
I 

I Sample Location Number I 

Analysis Date: 

Alpha E& (dd): 

Alpha Bkgd (cpm) 

Sample Time (min) 

Bkgd Time (min) 

MDC (dpm/100cm2) 

I 1 I 5 I 0.0 I 0.0 I 

lOR9/02 10/29/02 10/29/02 10tZ9102 

0.33 0.33 0.33 0.33 

0 0.2 0.3 0.1 

2 2 2 2 

10 10 10 10 

9.0 9.0 9.0 9.0 

2 
3 
4 

6 0.0 -0.6 
1 1 .o 0.6 
8 0.0 -0.3 

I 7 I 5 I 0.0 I 0.0 I 

5 
6 

5 0.0 0.0 
7 0.0 -0.9 

I 11 I 7 I 0.0 I -0.9 I 

a 6 

9 7 

10 6 

0.0 -0.6 
ppp 

3.0 3.6 
0.0 -0.6 

12 
13 
14 

Transuranic 
DCGLw 

8 0.0 -0.3 

5 0.0 0.0 

6 0.0 -0.6 

14 

. .  
15 
16 

Page 4 of 7 

8 0.0 -0.3 
8 0.0 -0.3 

MIN -0.9 



0884-A-001 
Media TSA Data Summary 

Pre 7 

Mmufachlm. 1 N € . T d  N.E.Tah N € . T d  I I 
rn-. I Wb D M  w.6 

7 2 9.4 1.3 6. I -2. I I I 

INtrumcnl I N :  7 I 8 I 9 

stray: I 12% 394 3% I 

Pre 9 

Alph.EH.(dd): I 0113 0226 0.239 I I 
Alpha B k d  (cpm) I 0.7 2.7 3.0 I 

7 I 4 18.8 1.3 6. I 7.3 

Sampklim (min) I 1.5 1.5 I .s I I 
LABlimcbin) 1 IS 1.5 1.5 I 

Pre 10 I 7 4 I 18.8 I 2 I 9.4 

MDC (dpdlODcml) I 48.0 48.0 48.0 I I I 

7.3 

Instrument ID#: LAB Cross Counts (cpm) 

Pre 11 7 I 2 I I I 9.4 I .?  6.  I -2. I 

R e  12 I 7 3.3 15.5 1.3 I 6.1 4.0 

R e  13 5.3 24.9 0.7 3.3 13.4 7 I I 
PE 14 8 1.3 I 5.8 I 67 I 29.6 -5.7 

Pre 2 QC 177 2 

Post 2 QC 7 3  32 3 1 7  

8 

8 
I 4 I 

I 
1 - A~oagc  Qc LAB vrcd IO rubtracr from Gross Sample Actiut) 

MEAN 14.8 

SD 15.8 

IW Tnnrurnnic D C G L  

8 8  7 3  

11 9 21 9 

IO 4 QC LAB Average 

MIN 7 3  

MAX 21 9 

MEAN 14 6 

Transuranic DCCL,, 100 

Page 5 of 7 



B884-A-001 
Media RSC Data Summary 

Sample Location 
Number 

Pre 1 
Pre 2 
Pre 3 
Pre 4 
Pre 5 

Instrument 
ID# 

1 

2 

I 

2 

1 

I Pre 6 I 2 

I Pre 7 I I 

I Pre 8 I 2 

I Pre 9 I 1 

I Pre 10 I 2 

I Pre 1 1  I 1 

Gross Counts Net Activity 
(Cpm) (dpm/100 cm2) 

-0.3 

4.2 
0 I -0.3 I 
I I 1.2 I 

0 I -0.3 I 

4.2 
1.2 

3 

1 

-0.3 

0.6 

1 I 0.9 1 
1 I .2 

MIN -0.9 
MAX 4.2 

DCGLw 

Page 6 of 7 



0884-A-001 
Media Conversion 

~~ 

(1) 

(2) 

Some of the paint samples were analyzed as grouped composites using the Canberra ISOCS Gamma Spectroscopy system 

Critical Level test criterion were utilized in this analysis I f  the net peak area was less than the Lc (critcal level) then a not detected or zero decision was made 

The LC value is always less than the applicable MDA but greater than zero 

I f  samples were cornposited then individual nuclide dpmilOO cm' conversion is conservatively based on the col~?pos& sample weight 
This assumption presumes that the total sample activity from composited samples is located at one single sample localion 

This methodology ensures that no single sample location exceeds the applicable DCGLW 

If samples were composited then estimated MDA dpmilOO cm2 conversion is conservatively based oil the composite sample Weigllt 

(3) 

(4) 
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* ****  G A M M A  S P E C T R U M  A N A L Y S I S  *****  
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Report Generated On : 11/1/2002 1:15:56 PM 

RIN Number 
Analytical Batch ID 
Line Item Code 

: 02S0242 
: 0209194453 
: RC1OB019 

Filename: C:\CMLS\Miscellaneous Data\U-234 Reanalysis for R 

Sample Number : 02SO242-004.001 
Lab Sample Number : CMLS-1713 
Sample Receipt Date : 9/19/2002 
Sample Volume Received : 2.60E+002 grams 

Result Identifier : N/A 

Peak Locate Threshold : 2.50 
Peak Locate Range (in channels) : 100 - 8192 
Peak Area Range (in channels) : 100 - 8192 
Identification Energy Tolerance : 1 . 0 0 0  keV 

Sample (Final Aliquot Size) : 2.595E+002 grams 
Sample Quantity Error : 0 .000E+000  
Systematic Error Applied : 0.000E+000 

Sample Taken On 
Acquisition Started 

Count Time 
Real Time 
Dead Time 

: 9/18/2002 1:48:00 PM 
: 9/19/2002 2:39:40 PM 

86400.0 seconds 
86409.8 seconds 

0.01 % 

Energy Calibration Used Done On : 7/15/02 
Energy = -0.192 + 0.250*ch + 8.53E-008*chA2 + -8.15E-012*chA3 

Corrections Applied: 
None 

Efficiency Calibration Used Done On : 9/23/02 
Efficiency Geometry ID : 0230242-004.001 

Analyzed By: Sean Stanfield Date: 11/01/02 

Reviewed By: Sheri Chambers Date: 11/01/02 
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* ****  ***** Sample and QC Sample Results Summary 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Site Sample ID : 0280242-004.001 

Analytical Batch ID : 0209194453 

Sample Type (Result Identifier): OBJ 

Lab Sample Number : CMLS-1713 

Geometry ID : 0250242-004.001 

Filename: C:\CMLS\Miscellaneous Data\U-234 Reana1,ysis for R 

Detector Name: BEGE 

MDA = Curie method as specified in Genie-2000 Customization Tools Manual 
Appendix B; Basic Algorithms. 

K-40 
CS-137 
TL-208 
PO-210 
BI-212 
PB-212 
BI-214 
PB-214 
RA-226 
AC-228 
TH-230 
Th-231 
PA-234 
PA-2 3 4M 
U-234 
U-235 
U238 
AM-2 4 1 

2.14E+000 
0.00E+000 
7.10E-002 
8.32E+002 
0.00E+000 
2.25E-001 
2.27E-001 
2.49E-001 
0 - 00E+000 
2.08E-001 
0.00E+000 
1.14E-001 
O.OOE+OOO 
O.OOE+OOO 
5.03E+000 
5.31E-002 
4.68E-001 
O.OOE+OOO 

2.01E-001 
O.OOE+OOO 
9.78E-003 
1.01E+003 
O.OOE+OOO 
1.44E-002 
2 - 17E-002 
I. 51E-002 
O.OOE+OOO 
2.81E-002 
O.OOE+OOO 
2.673-002 
0.00E+000 
O.OOE+OOO 
2.70E+000 
3.45E-003 
8.49E-002 
0.00E+000 

2.51E-001 
1.48E-002 
1.36E-002 
1.69E+003 
2.32E-001 
1.60E-002 
2.76E-002 
2.07E-002 
1.45E-001 
5.74E-002 
1.35E+000 
5.92E-002 
1.90E-002 
1.80E+000 
4.44Et000 
9.00E-003 
7 - 41E-002 
1.48E-002 
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* ****  G A M M A  S P E C T R U M  A N A L Y S I S  ***** 
** C a n b e r r a  M o b i l e  L a b o r a t o r y  S e r v i c e s * *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Report Generated On : 11/1/2002 1:29:26 PM 

RIN Number 
Analytical Batch ID 
Line Item Code 

: 0280242 
: 0209194453 
: RClOB019 

Filename: C:\CMLS\Miscellaneous Data\U-234 Reanalysis for R 

Sample Number : 0280242-011.001 
Lab Sample Number : CMLS-1714 
Sample Receipt Date : 9/19/2002 
Sample Volume Received : 2.58E+002 grams 

Result Identifier : N/A 

Peak Locate Threshold : 2.50 
Peak Locate Range (in channels) : 100 - 8192 
Peak Area Range (in channels) : 100 - 8192 
Identification Energy Tolerance : 1.000 keV 

Sample (Final Aliquot Size) : 2.506E+002 grams 
Sample Quantity Error : 0.000E+000 
Systematic Error Applied : 0.000E+000 

Sample Taken On 
Acquisition Started 

Count Time 
Real Time 
Dead Time 

: 9/18/2002 2:OO:OO PM 
: 9/20/2002 3:24:05 PM 

86400.0 seconds 
86408.8 seconds 

0 . 0 1  % 

qgy- 4-09 / 

Energy Calibration Used Done On : 7/15/02 
Energy = -0.192 + 0.250*ch + 8.53E-008*chA2 + -8.15E-012*chA3 

Corrections Applied: 
None 

Efficiency Calibration Used Done On : 9/23/02 
Efficiency Geometry ID : 02S0242-01:L. 001 

Analyzed By: Sean Stanfield Date: 11/01/02 

Reviewed By: Sheri Chambers Date: 11/01/02 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  Sample and QC Sample Results Summary *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Site Sample ID : 0280242-011.001 

Analytical Batch ID : 0209194453 

Sample Type (Result Identifier) : OBJ 

Lab Sample Number : CMLS-1714 

Geometry ID : 0280242-011.001 

Filename: C:\CMLS\Miscellaneous Data\U-234 Reanalysis for R 

Detector Name: BEGE 

MDA = Curie method as specified in Genie-2000 Customization Tools Manual 
Appendix B; Basic Algorithms. 

K-4 0 
CS-137 
TL-208 
PO-210 
BI-212 
PB-212 
BI-214 
PB-214 
RA-226 
AC-22 8 
TH-230 
Th-231 
PA-234 
PA-2 3 4M 
U-234 
U-235 
U238 
AM-241 

1.51E+000 
0.00E+000 
4.87E-002 
7.07E+002 
O.OOE+OOO 
1.45E-001 
1.48E-001 
1.46E-001 
0.00E+000 
1.31E-001 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
3.22E+000 
1.87E-002 
2.46E-001 
O.OOE+OOO 

1.58E-001 
O.OOE+OOO 
9.57E-003 
6.39E+002 
O.OOE+OOO 
1.22E-002 
1.763-002 
1.29E-002 
0 - 00E+000 
3.18E-002 
0.00E+000 
0.00E+000 
0.00E+000 
0 .00E+000  
3.46E+000 
1 - 03E-002 
1.36E-001 
0.00E+000 

1.86E-001 
1.37E-002 
1.34E-002 
1.06E+003 
2.09E-001 
I .  52E-002 
2.52E-002 
2.00E-002 
1.45E-001 
5.33E-002 
1.23E+000 
6.49E-002 
1.81E-002 
1.75E+000 
5.80E+000 
8.99E-003 
7.67E-002 
1.33E-002 
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Report Generated On : 11/1/2002 1:44:31 PM 

RIN Number 
Analytical Batch ID 
Line Item Code 

: 0250242 
: 0209194453 
: RClOB019 

Filename: C:\CMLS\Miscellaneous Data\U-234 Reanalysis for R 

Sample Number : 0280242-012.001 
Lab Sample Number : CMLS-1722 
Sample Receipt Date : 9/19/2002 
Sample Volume Received : 2.48E+002 grams 

Result Identifier : N/A 

Peak Locate Threshold : 2.50 
Peak Locate Range (in channels) : 100 - 8192 
Peak Area Range (in channels) : 100 - 8192 
Identification Energy Tolerance : 1.000 keV 

Sample (Final Aliquot Size) : 2.4753+002 grams 
Sample Quantity Error : 0.000E+000 
Systematic Error Applied : 0 .000E+000  

Sample Taken On 
Acquisition Started 

Count Time 
Real Time 
Dead Time 

: 9/18/2002 10:33:00 AM 
: 9/23/2002 1:50:37 PM 

86400.0 seconds 
86411.4 seconds 

0.01 % 

Energy Calibration Used Done On : 7/15/02 
Energy = -0.192 + 0.250*ch + 8.53E-008*chA2 + -8.15E-012*chA3 

Corrections Applied: 
None 

Efficiency Calibration Used Done On : 9/25/02 
Efficiency Geometry ID : 0280242-012.001 

Analyzed By: Sean Stanfield Date: 11/01/02 

Reviewed By: Sheri Chambers Date: 11/01/02 
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***** Sample and QC Sample Results Summary ***** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Site Sample ID : 02SO242-012.001 

Analytical Batch ID : 0209194453 

Sample Type (Result Identifier): OBJ 

Lab Sample Number : CMLS-1722 

Geometry ID : 0280242-012.001 

Filename: C:\CMLS\Miscellaneous Data\U-234 Reanalysis for R 

Detector Name: .BEGE 

MDA = Curie method as specified in Genie-2000 Customization Tools Manual 
. Appendix B; Basic Algorithms. 

K-40 
CS-137 
TL-208 
PO-2 10 
BI-212 
PB-212 
BI-214 
PB-214 
RA-22 6 
AC-228 
TH-230 
Th-231 
PA-2 3 4 
PA- 2 3 4M 
U-234 
U-235 
U238 
AM-241 

4.50E+000 
OfOOE+OOO 
1.2 6E-001 
9.93E+002 
2.42E-001 
4.43E-001 
3.58E-001 
3.91E-001 
4.70E-001 
4.17E-001 
O.OOE+OOO 
3.13E-001 
O.OOE+OOO 
0.00E+000 
8.12E+000 
6.04E-002 
9.74E-001 
0.00E+000 

3.02E-001 
0.00E+000 

8 - 69E+002 
1.17E-002 

1.49E-001 
2.04E-002 
3.12E-002 
1.84E-002 
3.33E-001 
4.24E-002 
O.OOE+OOO 
5.05E-002 
0.00E+000 
0.00E+000 
1.91E+000 
1.50E-002 
1.15E-001 
0.00E+000 

3.75E-001 
1.64E-002 
1.50E-002 
1.44E+003 
2.43E-001 
1.77E-002 
4.80E-002 
2.56E-002 
3.68E-001 
6.57E-002 
1.62E+000 
7.71E-002 
2.22E-002 
2.07E+000 
5.96E+000 
2.28E-002 
1.llE-001 
1.83E-002 
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*****  G A M M A  S P E C T R U M  A N A L Y S I S  ***** 
* *  C a n b e r r a  M o b i l e  L a b o r a t o r y  S e r v i c e s * *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Report Generated On : 11/4/2002 2:32:37 PM 

RIN Number 
Analytical Batch ID 
Line Item Code 

: 0290242 
: 0209194453 
: RClOB019 

Filename: C:\CMLS\Miscellaneous Data\U-234 Reanalysis for R 

Sample Number : 0280242-016.001 
Lab Sample Number : CMLS-1732 
Sample Receipt Date : 9/19/2002 
Sample Volume Received : 3.43E+002 grams 

Result Identifier : N/A 

Peak Locate Threshold : 2.50 
Peak Locate Range (in channels) : 100 - 8192 
Peak Area Range (in channels) : 100 - 8192 
Identification Energy Tolerance : 1 . 0 0 0  keV 

Sample (Final Aliquot Size) : 3.429E+002 grams 
Sample Quantity Error : 0 .000E+000  
Systematic Error Applied : 0 .000E+000  

Sample Taken On 
Acquisition Started 

Count Time 
Real Time 
Dead Time 

: 9/18/2002 1:45:00 PM 
: 9/24/2002 3:15:27 PM 

86400.0 seconds 
86408.7 seconds 

0.01 % 

Energy Calibration Used Done On : 7/15/02 
Energy = -0.192 + 0.250*ch + 8.53E-008*chA2 + -8.15E-012*chA3 

Corrections Applied: 
None 

Efficiency Calibration Used Done On : 9/30/02 
Efficiency Geometry ID : 02SO242-016.001 

Analyzed By: Sean Stanfield Date: 11/01/02 

Reviewed By: Sheri Chambers Date: 11/01/02 
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* ****  Sample and QC Sample Results Summary * * * * *  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Site Sample ID : 0280242-016.001 

Analytical Batch ID : 0209194453 

Sample Type (Result Identifier): OBJ 

Lab Sample Number : CMLS-1732 

Geometry ID : 0230242-016.001 

Filename: C:\CMLS\Miscellaneous Data\U-234 Reanalysis for R 

Detector Name: BEGE 

MDA = Curie method as specified in Genie-2000 Customization Tools Manual 
Appendix B; Basic Algorithms. 

Analyte Activity 2-Sigma Uncertainty MDA 
(pCi/grams ) (pCi/grams ) (pCi / grams ) 

K-40 
CS-137 
TL-208 
PO-2 10 
BI-212 
PB-2 1 2  
BI-214 
PB-214 
RA-226 
AC-228 
TH-230 
Th-231 
PA-234 
PA-2 3 4M 
U-235 
U2 38/ 234 
AM-241 

1.91E+000 
0.00E+000 

1.68E+003 
2 - 90E-001 
1 - 94E-001 
1.87E-001 
2.18E-001 
3.78E-001 
2.30E-001 

7.42E-002 

O.OOE+OOO 
0.00E+000 
O.OOE+OOO 
0.00E+000 
2.65E-002 
3.63E-001 
O.OOE+OOO 

2.07E-001 
0 - 00E+000 
4.34E+002 
1.39E-001 
1.71E-002 
2.18E-002 
1.75E-002 
6.85E-002 
3.72E-002 
0 . 0 0 E + 0 0 0  
0.00E+000 
0.00E+000 
O.OOE+OOO 
4.03E-003 
1.90E-001 
O.OOE+OOO 

2 - 43E-002 
2.58E-001 
1.67E-002 
1.27E-002 
1.32E+003 
2.21E-001 
1.68E-002 
3.27E-002 
2.40E-002 
1.81E-001 
5.60E-002 
1136E+000 
7.77E-002 
2.18E-002 
2.03E+OOO 
9.63E-003 
9.27E-002 
1.40E-002 



Page 33 of  50 
Analysis Results Header 11/1/2002 2:05:44 PM Page 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  G A M M A  S P E C T R U M  A N A L Y S I S  *****  
* *  C a n b e r r a  M o b i l e  L a b o r a t o r y  S e r v i c e s * *  
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Report Generated On : 11/1/2002 2:05:44 PM 

RIN Number 
Analytical Batch ID 
Line Item Code 

: 0280242 
: 0209194453 
: RClOB019 

Filename: C:\CMLS\Miscellaneous Data\U-234 Reanalysis for R 

Sample Number : 0230242-017.001 
Lab Sample Number : CMLS-1733 
Sample Receipt Date : 9/19/2002 
Sample Volume Received : 3.143+002 grams 

Result Identifier : N/A 

Peak Locate Threshold : 2.50 
Peak Locate Range (in channels) : 100 - 8192 
Peak Area Range (in channels) : 100 - 8192 
Identification Energy Tolerance : 1.000 keV 

Sample (Final Aliquot Size) : 3.139E+002 grams 
Sample Quantity Error : 0.000E+000 
Systematic Error Applied : 0.000E+000 

Sample Taken On 
Acquisition Started 

Count Time 
Real Time 
Dead Time 

: 9/18/2002 9:57:00 AM 
: 9/25/2002 3:44:11 PM 

86400.0 seconds 
86410.5 seconds 

0.01 % 

Energy Calibration Used Done On : 7/15/02 
Energy = -0.192 + 0,25O*ch + 8.53E-008*chA2 + -8.15E-012*chA3 

Corrections Applied: 
None 

Efficiency Calibration Used Done On : 9/30/02 
Efficiency Geometry ID : 02SO242-017.001 

Analyzed By: Sean Stanfield Date: 11/01/02 

Reviewed By: Sheri Chambers Date: 11/01/02 
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Site Sample ID : 02SO242-017.001 

Analytical Batch ID : 0209194453 

Sample Type (Result Identifier): OBJ 

Lab Sample Number : CMLS-1733 

Geometry ID : 0280242-017.001 

Filename: C:\CMLS\Miscellaneous Data\U-234 Reanalysis for R 

Detector Name: BEGE 

MDA = Curie method as specified in Genie-2000 Customization Tools Manual 
Appendix B; Basic Algorithms. 

K-40 
CS-137 
TL-208 
PO-210 
BI-212 
PB-212 
BI-214 
PB-214 
RA-226 
AC-228 
TH-230 
Th-231 
PA-234 
PA-234M 
U-234 
U-235 
U238 
AM-241 

4.29E+000 
O.OOE+OOO 
1.33E-001 
O.OOE+OOO 
2.76E-001 
3.59E-001 
3.62E-001 
3.67E-001 
8.22E-001 
3.79E-001 
0.00E+000 
6.17E-002 
0.00E+000 
O.OOE+OOO 
8.50E+000 
3.65E-002 
5.84E-001 
O.OOE+OOO 

2.79E-001 
0.00E+000 
1.25E-002 
0.00E+000 
1.47E-001 
2.01E-002 
2.72E-002 
1.93E-002 
4.90E-001 
4.55E-002 
0.00E+000 
3.43E-002 
0.00E+000 
O.OOE+OOO 
4.13E+000 
2.90E-002 
1.04E-001 
0.00E+000 

3.01E-001 
1.82E-002 
1.54E-002 
1.80E+003 
2.35E-001 
2.05E-002 
3.42E-002 
2.60E-002 
2.10E-001 
6.78E-002 
1.60E+000 
7.60E-002 
2.44B-002 
2.33E+000 
6.83E+000 
1.30E-002 
1.02E-001 
1.68E-002 
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Report Generated On : 11/1/2002 2:13:41 PM 

RIN Number 
Analytical Batch ID 
Line Item Code 

: 02S0242 
: 0209194453 
: RClOB019 

Filename: C:\CMLS\Miscellaneous Data\U-234 Reanalysis for R 

Sample Number : 0280242-018.001 
Lab Sample Number : CMLS-1734 
Sample Receipt Date : 9/19/2002 
Sample Volume Received : 2.71Et002 grams 

Result Identifier : N/A 

Peak Locate Threshold : 2.50 
Peak Locate Range (in channels) : 100 - 8192 
Peak Area Range (in channels) : 100 - 8192 
Identification Energy Tolerance : 1 - 000 keV 
Sample (Final Aliquot Size) : 2.713E+002 grams 
Sample Quantity Error : 0 .000E+000  
Systematic Error Applied : 0.000Et000 

Sample Taken On 
Acquisition Started 

Count Time 
Real Time 
Dead Time 

: 9/18/2002 9:45:00 AM 
: 9/26/2002 4:37:51 PM 

86400.0 seconds 
86411.1 seconds 

0.01 % 

Energy Calibration Used Done On : 7/15/02 
Energy = -0.192 t 0.250*ch + 8.53E-008*chA2 + -8.15E-012*chA3 

Corrections Applied: 
None 

Efficiency Calibration Used Done On : 9/30/02 
Efficiency Geometry ID : 0280242-018.001 

Analyzed By: Sean Stanfield Date: 11/01/02 

Reviewed By: Sheri Chambers Date: 11/01/02 
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* ****  Sample and QC Sample Results Summary ***** 
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Site Sample ID : 0280242-018.001 

Analytical Batch ID : 0209194453 

Sample Type (Result Identifier): OBJ 

Lab Sample Number : CMLS-1734 

Geometry ID : 0280242-018.001 

Filename: C:\CMLS\Miscellaneous Data\U-234 Reanalysis for R 

Detector Name: BEGE 

MDA = Curie method as specified in Genie-2000 Customization Tools Manual 
Appendix B; Basic Algorithms. 

K-4 0 
CS-137 
TL-208 
PO-210 
BI-212 
PB-212 
BI-214 
PB-214 
RA-226 
AC-228 
TH-230 
Th-231 
PA-234 
PA-234M 
U-234 
U-235 
U238 
AM-241 

5.46E+000 
O.OOE+OOO 
1.62E-001 
0.00E+000 
3.80E-001 
4.52E-001 
3.93E-001 
4.36E-001 
1.13E+000 
4.48E-001 
O.OOE+OOO 

0 - 00E+000 
O.OOE+OOO 
7.26E+000 
4.51E-002 
7.51E-001 
O.OOE+OOO 

4 - 21E-002 

3.llE-001 
0.00E+000 
1.55E-002 
0.00E+000 
1.78E-001 
2.56E-002 
2.92E-002 
2.16E-002 
2.70E-001 
5.24E-002 
O.OOE+OOO 
3.66E-002 
O.OOE+OOO 
O.OOE+OOO 
2.97E+000 
1.39E-002 
1.14E-001 
O.OOE+OOO 

3.05E-001 
1.98E-002 
2.03E-002 
1.88E+003 
2.84E-001 
1.63E-002 
3.64E-002 
2.85E-002 
2.25E-001 
8.00E-002 
1.73E+000 
1.llE-001 
2.64E-002 
2.36E+000 
4.83E+000 
1.39E-002 
1.02E-001 
1.81E-002 
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Report Generated On : 11/1/2002 2:15:11 PM 

RIN Number 
Analytical Batch ID 
Line Item Code 

: 0280242 
: 0209194453 
: RClOB019 

Filename: C:\CMLS\Miscellaneous Data\U-234 Reanalysis for R 

Sample Number : 0280242-019.001 
Lab Sample Number : CMLS-1735 
Sample Receipt Date : 9/19/2002 
Sample Volume Received : 3.14E+002 grams 

Result Identifier : N/A 

Peak Locate Threshold : 2.50 
Peak Locate Range (in channels) : 100 - 8192 
Peak Area Range (in channels) : 100 - 8192 
Identification Energy Tolerance : 1.000 keV 

Sample (Final Aliquot Size) : 3.140E+002 grams 
Sample Quantity Error : 0.000E+000 
Systematic Error Applied : 0.000E+000 

Sample Taken On 
Acquisition Started 

Count Time 
Real Time 
Dead Time 

: 9/18/2002 10:22:00 AM 
: 9/30/2002 9:12:23 AM 

86400.0 seconds 
86409.8 seconds 

0.01 % 

Energy Calibration Used Done On : 7/15/02 
Energy = -0.192 + 0.250*ch + 8.53E-008*chA2 + -8.15E-012*chA3 

Corrections Applied: 
None 

Efficiency Calibration Used Done On : 10/3/02 
Efficiency Geometry ID : 0230242-019.001 

Analyzed By: Sean Stanfield Date: 11/01/02 

Reviewed By: Sheri Chambers Date: 11/01/02 
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Site Sample ID : 02SO242-019.001 

Analytical Batch ID : 0209194453 

Sample Type (Result Identifier): OBJ 

Lab Sample Number : CMLS-1735 

Geometry ID : 02SO242-019.001 

Filename: C:\CMLS\Miscellaneous Data\U-234 Reanalysis for R 

Detector Name: BEGE 

MDA = Curie method as specified in Genie-2000 Customization Tools Manual 
Appendix B; Basic Algorithms. 

Ana 1 yt e Activity 2-Sigma Uncertainty MDA 
(pCi/grams ) (pCi/grams ) (pCi/grams ) 

K-40 
(3-137 
TL-208 
PO-210 
BI-212 
PB-212 
BI-214 
PB-214 
RA-226 
AC-228 
TH-230 
Th-231 
PA-234 
PA-234M 
U-234 
U-235 
U238 
AM-241 

O.OOE+OOO 
O.OOE+OOO 
7.06E-002 
O.OOE+OOO 
1.56E-001 
1.83E-001 
2.24E-001 
2.34E-001 
O.OOE+OOO 
2.45E-001 
0.00E+000 
3.87E-002 
O.OOE+OOO 
O.OOE+OOO 
4.48E+000 
5.86E-002 
3.89E-001 
O.OOE+OOO 

0.00E+000 
0 - 00E+000 
0.00E+000 
5.05E-002 
7 50E-003 
2.30E-002 
1.593-002 
O.OOE+OOO 
3.84E-002 
0.00E+000 
1.91E-002 
0.00E+000 
0.00E+000 
2.30E+000 
7.54E-003 
8.4913-002 
O.OOE+OOO 

6.03E-003 

4 -22E-001 
1.61E-002 
1.08E-002 
1.53E+003 
1.63E-001 
1.37E-002 
2.98E-002 
2.38E-002 
1.81E-001 
5.92E-002 
1.36E+000 
5.60E-002 
2.10E-002 
1.94E+000 
3.76E+OOO 
1.12E-002 
7.99E-002 
1.38E-002 
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Report Generated On : 11/1/2002 2:13:58 PM 

RIN Number 
Analytical Batch ID 
Line Item Code 

Filename: A:\OBJ00645.CNF 

: 0280242 
: 0209194453 
: RClOB019 

Sample Number : 02SO242-020.001 
Lab Sample Number : CMLS-1736 
Sample Receipt Date : 9/19/2002 
Sample Volume Received : 3.50E+002 grams 

Result Identifier : N/A 

Peak Locate Threshold : 2.50 
Peak Locate Range (in channels) : 100 - 8192 
Peak Area Range (in channels) : 100 - 8192 
Identification Energy Tolerance : 1 . 0 0 0  keV 

Sample (Final Aliquot Size) : 3.502E+002 grams 
Sample Quantity Error : 0 . 0 0 0 E + 0 0 0  
Systematic Error Applied : 0.000E+000 

Sample Taken On 
Acquisition Started 

Count Time 
Real Time 
Dead Time 

: 9/18/2002 10:33:00 AM 
: 10/1/2002 9:44:29 AM 

86400.0 seconds 
86412.0 seconds 

0.01 % 

Energy Calibration Used Done On : 7/15/02 
Energy = -0.192 -k 0.250*ch + 8.53E-008*chA2 + -8.15E-012*chA3 

Corrections Applied: 
None 

Efficiency Calibration Used Done On : 10/3/02 
Efficiency Geometry ID : 02SO242-020.001 

Analyzed By: Sean Stanfield Date: 11/01/02 

Reviewed By: Sheri Chambers Date: 11/01/02 



CANBERRA 

Page 46 of 50 
Sample and QC Sample Results Summary 11/1/02 2:13:58 PM Page 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ****  Sample and QC Sample Results Summary *****  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Site Sample ID : 02SO242-020.001 

Analytical Batch ID : 0209194453 

Sample Type (Result Identifier) : OBJ 

Lab Sample Number : CMLS-1736 

Geometry ID : 0280242-020.001 

Filename: A:\OBJ00645.CNF 

Detector Name: BEGE 

MDA = Curie method as specified in Genie-2000 Customization Tools Manual 
Appendix B; Basic Algorithms. 

K-40 
CS-137 
TL-208 
PO-210 
BI-212 
PB-212 
BI-214 
PB-214 
RA-226 
AC-228 
TH-230 
Th-231 
PA-234 
PA-234M 
U-234 
U-235 
U238 
AM-241 

4.70E+000 
O.OOE+OOO 
1.60E-001 
1.426+003 
4.77E-001 
4.29E-001 
3.43E-001 
3.49E-001 
5.92E-001 
4.65E-001 
0.00E+000 
7.50E-002 
O.OOE+OOO 
0.00E+000 
5.33E+000 
4.24E-002 
6.38E-001 
O.OOE+OOO 

2.66E-001 
0.00E+000 
1.20E-002 
7.14E+002 
1.28E-001 
2.343-002 
2.35E-002 
1.70E-002 
8.20E-002 
4.05E-002 
0.00E+000 
6.04E-002 
0.00E+000 
0.00E+000 
1.51E+000 
4.60E-003 
8.92E-002 
0.00E+000 

2.90E-001 
1.56E-002 
1.41E-002 
1.15E+003 
1.92E-001 
1.46E-002 
2.96E-002 
2.22E-002 
1.70E-001 
5.52E-002 
1.47E+000 
7.14E-002 
2.22E-002 
2.03E+000 
4.60E+000 
9.44E-003 
8.02E-002 
1.53E-002 
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Report Generated On : 11/1/2002 2:21:49 PM 

RIN Number 
Analytical Batch ID 
Line Item Code 

Filename: A:\OBJ00646.CNF 

: 0280242 
: 0209194453 
: RClOB019 

Sample Number : 0230242-021.001 
Lab Sample Number : CMLS-1737 
Sample Receipt Date : 9/19/2002 
Sample Volume Received : 3.52E+002 grams 

Result Identifier : N/A 

Peak Locate Threshold : 2.50 
Peak Locate Range (in channels) : 100 - 8192 
Peak Area Range (in channels) : 100 - 8192 
Identification Energy Tolerance : 1.000 keV 

Sample (Final Aliquot Size) : 3.520E+002 grams 
Sample Quantity Error : 0.000E+000 
Systematic Error Applied : 0 .000E+000  

Sample Taken On 
Acquisition Started 

Count Time 
Real Time 
Dead Time 

: 9/18/2002 9:46:00 AM 
: 10/2/2002 11:03:40 AM 

86400.0 seconds 
86410.4 seconds 

0.01 % 

Energy Calibration Used Done On : 7/15/02 
Energy = -0.192 + 0.250*ch + 8.53E-008*chA2 + -8.15E-012*chA3 

Corrections Applied: 
None 

Efficiency Calibration Used Done On : 1 0 / 3 / 0 2  
Efficiency Geometry ID : 0230242-021.001 

Analyzed By: Sean Stanfield Date: 11/01/02 

Reviewed By: Sheri Chambers Date: 11/01/02 
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Site Sample ID : 0280242-021.001 

Analytical Batch ID : 0209194453 

Sample Type (Result Identifier) : OBJ 

Lab Sample Number : CMLS-1737 

Geometry ID : 0280242-021.001 

Filename: A:\OBJOO646.CNF 

Detector Name: BEGE 

MDA = Curie method as specified in Genie-2000 Customization Tools Manual 
Appendix B; Basic Algorithms. 

K-40 
CS-137 
TL-208 
PO-210 
BI-212 
PB-212 
BI-214 
PB-2 14 
RA-226 
AC-228 
TH-230 
Th-231 
PA-234 
PA-234M 
U-234 
U-235 
U238 
AM-241 

3.52E+000 
0.00E+000 
8.5Z.E-002 
O.OOE+OOO 
2.21E-001 
2.70E-001 
2 - 51E-001 
2.66E-001 
6.04E-001 
2.46E-001 
0.00E+000 
7.06E-002 
0.00E+000 
0.00E+000 
7.54E+000 
2.01E-002 
4.26E-001 
O.OOE+OOO 

2.17E-001 
O.OOE+OOO 
9.65E-003 
0.00E+000 
1 - 19E-001 
2.64E-002 
2.00E-002 
1 - 46E-002 
1.74E-001 
3.30E-002 
O.OOE+OOO 
2.28E-002 
0.00E+000 
O.OOE+OOO 
2.52Ec000 
8.87E-003 
6.94E-002 
0.00E+000 

2.30E-001 
1.40E-002 
1.29E-002 
1.33E+003 
1.93E-001 
1.20E-002 
2.56E-002 
1.97E-002 
1.60E-001 
5.00E-002 
1.16E+000 
5.98E-002 
1.84E-002 
1.69E+000 
4.08E+000 
9.90E-003 
6.86E-002 
1.21E-002 



PRE-DEMOttTION SURVEY FOR BtfLDING 884 

Survey Area: A Survey Unik B884-&6M ctassification: 2 
I Building: 884 

Survey Unit Description: Interior of B d d q  
Total Area: 898 sq. m. Total Floor Area: 300 sq. m. 
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Total Area: 898 sq. m. Total Fbor Area: 300 sq. m. 
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SURVEY UNIT G13-B-002 
RADIOLOGICAL DATA SUMMARY 

i Survey Unit Description: Exterior of B884 1 

Page I of 4 



G13-B-002 
Radiological 

Data Summary 

I I Total Surface Activitv Measurements Removable Activity Measurements 

MIN 
MAX 

MEAN 
STD DGY 

15 . 15 
Number Required Number Obtained 

20.7 dpmllOO em' 
753 dpdOO cm2 

535 dpm/lOO cm2 
16.3 dpm/lOO cm2 

15 I 15 
Number Required I Number Obtained 

MIN -0.6 dpmllW cm' 
MAX 9.1 dpmll00 cm2 

dpml100 cmz 
dpmlloo cm2 

MEAN 
STD DEV 

Page 2 of 4 



SURVEY UNIT G13-8-002 
TSA DATA SUMMARY 

- 

I I I I I 61.9 IQC 8 16.7 82.7 13 6.4 

m I 1  213 1m.4 13 35.1 81.6 

1-A*eryQCugmedloNblnclbvmomSrSlapicAmVay 20.8 QCLABAvcnge 

acm 61.9 

QC 81.6 

Q c m  71.8 

QC 14.0 

TnnsaNlieDCGL, 106 

Page 3 of 4 



SURVEY UNIT G13-8-002 
SMEAR DATA SUMMARY 

I 14 I 1 
15 2 

0.0 -0.3 
2.0 5.5 
MIN -0.6 
MAX 9.1 
MEAN 2.0 

SD 3.1 

20 
Transuranic 

M=GL, 

Page 4 of 4 
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PRE-DEMOLITION SURVEY FOR GROUP 13 

Survey Area: B Survey Unit: Gl3-6-002 Classification: 3 
Building: 884 
Survey Unit Description: Exterior 
Total Area: 613 sq. rn. Total Floor Area: 328 sq. m. 
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Revision 0, 11/07/02 Pre-Demolition Survey Report, Building 884 
Rocky Flats Environmental Technology Site 

ATTACHMENT C 

Chemical Data Summaries 
and Sample Maps 
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’ DATA QUALITY ASSESSMENT (DQA) 

VERIFICATION & VALIDATION (V&V) OF RESULTS 

V&V of the data confirm that appropriate quality controls are implemented throughout the 
sampling and analysis process, and that any substandard controls result in qualification or 
rejection of the data in question. The required quality controls and their implementation are 
summarized in a tabular, checklist format for each category of data - radiological surveys and 
chemical analyses (specifically beryllium). 

DQA criteria and results are provided in a tabular format for each suite of surveys or chemical 
analyses performed. The radiological survey assessment is provided in Table D-1 and beryllium 
in Table D-2. A data completeness summary for all results is given in Table D-3. 

All relevant Quality records supporting this report are maintained in the RISS Characterization 
Project File. The report will be submitted to the CERCLA Administrative Record for permanent 
storage within 30 days of approval by the Regulators. All radiological data are organized into 
Survey Packages, which correlate to unique (MARSSIM) Survey Units. Chemical data are 
organized by RIN (Report Identification Number) and are traceable to the sample number and 
corresponding sample location. 

Betdgamma survey designs were not implemented for Building 884 based on the conservatism 
of the transuranic limits used as DCGLs in the unrestricted release decision process. Survey 
designs were implemented for B884 based on the transuranic limits used as DCGLs in the 
unrestricted release decision process. Media samples were taken and analyzed by ISOCS 
Canberra gamma spectroscopy. Transuranic isotope activity and Uranium and/or other naturally 
occurring isotope activity were evaluated against, and were less than the Transuranic DCGL, 
(1 00 d p d l  OOcm2) and the Uranium DCGL, (5,000 d p d l  00cm2) unrestricted release limits. 
Media results were converted to d p d l  00cm2 using the Media Conversion Table and are the 
values reported in the Radiological TSA Data Summary in support of the unrestricted release 
decision process. 

Consistent with EPA’s G-4 DQO process, the radiological survey design for each survey unit 
performed per PDS requirements was optimized by checking actual measurement results 
acquired during pre-demolition surveys against the model output with original estimates. Use of 
actual sample/survey (result) variances in the MARSSIM DQO model confrms that an adequate 
number of surveys were acquired. 

DQA SUMMARY 

In summary, the data presented in this report have been verified and validated relative to the 
quality requirements and project decisions as stated in the original DQOs. All data are useable 
based on qualifications stated herein and are considered satisfactory without qualification. All 
media surveyed and sampled yielded results less than their associated action levels and with 
acceptable certainties. 

Page 1 o f 6  



Pre-Demolition Survey Report, Building 884 
Rocky Flats Environmental Technology Site 

Revision 0, I 1/07/02 

Based upon an independent review of the radiological data, it is determined that the original 
project DQOs satisfied MARSSIM guidance. All facility contamination levels were below 
applicable DCGL unrestricted release levels confirming Type 1 facility classification. Minimum 
survey requirements were met, samplinglsurvey protocol was performed in accordance with 
applicable RSPs and survey units were properly designed and bounded. Media samples results 
were converted to d p d l  OOcm2 using the Media Conversion Table in the Radiological Data 
Summary-PDS section. All results were less than the applicable Transuranic DCGL, (1 00 
dpm/100cm2) and the Uranium DCGL, (5000 dpm/100cm2), therefore, all results meet the PDS 
unrestricted release criteria. 

Chain of Custody was intact; documentation was complete, hold times were acceptable (where 
applicable,) and packaging integrity/custody seals were maintained throughout the 
samplinghnalysis process. Level 2 Isolation Controls have been posted to prevent the 
inadvertent introduction of contamination into the facilities. On this basis, building 884 meets 
the unrestricted release criteria with the confidences stated herein. 
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